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(57) Abstract 

; Aj#aratus and methods by which a closed ventilating system accommodates access to the respiratory: tract of an intubated medical 
patient for selective mtrbduction bf merapeutic liquids, to flush with washing solution and/or to administer medication arid/or to introduce 
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BIASSED LIQUID D 



* Technical Field 

The inventions disclosed herein relate generally to apparatus and 
5 methods for improved medical care for intubated patients, and more 

particularly to novel devices and related methods, for selective delivery of 
liquid to the respiratory tract of intubated medical patients, including infants, 
( ) ;;i|jbife$^ts : i ^d-a^utts.. ;'. . 

Background Art 

10 Respiratory patient care is a dynamically developing field in 

medicine, ranging in its nee;ds from infants to the aged. The range of 
respiratory ailments , both temppra to which such patients 

are subjected are many and varied. The frontier of medical knowledge is 
advancing afld rw of old and more 

15 ; recent discoveries. 

Most problems now center or focus on multiple needs of the 
patient and accommodation of multiple treatments, some to be performed at 
the same time. The lack of equipment to facilely , efficiently, and safely 
J accomplish the multiple therapies in the best interest of the patient has been 

20 and continues to be a concern. Other equipment problems also exist which 

concern preventing cost-oriented, unsafe extended use of ventilating, 
aspirating/ and other ireSpirat^ reliability idiiring use , quick 

and reliable removal and exchange of spent aspirating m 
^ without compromising the quality of health rare provided to the patient, 

25 avoiding intentional or inadvertent cbnveireion from a closed system to an open 
system, prevention of stress arid/or occlusion of flow passageways to and from 
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the patients respiratory system, avoidance of a large inventory of a variety 
of incompatible products; providing easy , fail-safe access for multiple 
purposes* 

By way of aii example only, with low lung capacity patients, such 
5 ^ premamre ta^ one problem is the 

remova 

(thereby causing undesirable ; side effects) during the secretion removal 
. process; 

Sigft ^ in 
10 terms of risks created for the health care provider. Largely, proposals of the 
past have ignored the needs of the health care provider to attain a reasonable 
• measure of protection from contamination by the patient, 

: Providing apparatus and methodology having the capacity to 
promptly, &"^Sibiii&i3^jy , - 9 .isadTelsr- v ;, od^C^'jfXeic^velV ^dd*esss_.;tlie: - besiltfi-: caxe needs 
15 of intubated patients : aeh»s.:t^\eht^ spectrum of respiratory ailments has 
been ah important though frequently unachieved goal. The range of 
procedures comprise: ventilating, aspiration, oxygenation, sampling, visual 
inspection, in-line sensing, pressure monitoring, flushing, and medication 
iand/or lavage. Introduction of liquids into the re^iratory system of a medical 
20 patient, to flush, medicate, irrigate, or the like, has often been awkward and 
without adequate control. It too often risks opening a closed system to outside 
contamination. Leakage under pressure and clogging are frequent faults; 
Delivering repeated doses of liquid from the same container in rapid 
succession has been difficult; 
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Bisclo^ 

In biief subim alleviates the 

which a closed ventilating system accommodates access to the respiratory 
5 system of an intubated medical patient for various purposes, including 
selective introduction of therapeutic liquids, without compromising the closed 
character of the system^ A one or 

more access sites of the clo^ 
J lungs of the patient with gas or gases, to aspirate secretions from the lungs, 

10 to oxygenate the lungs to eliminate or reduce residual C0 2 therefrom, to 
: visually inspect selected parts of the respiratory system, to sample sputum and 
gases, to sense parameters such as flow rates, pressure, and temperature, to 
flush with washing solution, and/or to administer medication, gases, and/or 
lavage. The technology of the present invention has substantial universal 
15 application to all respiratory patients, ranging from infants to the aged. 

The system comprises apparatus and methods by which liquids are 
selectively ihtxoduceid through a veritilaitihg device into the respiratory system 
of a medical ^ Use is facile and 

; requires; little training. Gohtira easily achieved; Riisks that the closed 
\ 2 0 system will become materially open to external contaminates is low. Leakage 

under pressure and clogging are obviated. Repeated doses or discharge cycles 
of liquid are readily accommodated by a novel two-way valving technique. 
: ; It & a piim 

and related methods by which a closed ventilating system is able to 
:2 5 : accommodate multiple access to the respiratory system of an intubated medical 
patient, including access for selective introduction of liquid into the respiratory 
[■'.:"■ ^tfem;for^ . . 

' An additional paramount object is the provision of novel apparatus 

f arW^re system accommodates 

30 multiple access including access for introduction of liquid into the fespiraitofy 
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system of an intubated medical patient without substantially compromising the 
closed character of the system. 

An additional object of the present invention is the provision pf 
access through one or more access sites in a closed system respiratory 
5 apparatus in such a way as to medicate, irrigate j and/or flush the lungs of the 
patient, among othfer thtogs. 

It is another doiiiinant object to provide a respiratory health care 
system and related methods which has substantial universal application to all 
respiratory patients ranging from infants to the aged. 
10 ^ to provide 

ftati^s in a respiratory ; health care systerh which accommodate selective 
introduction of U 

of a patient to flush, medicate, irrigate,: or the like. 

It is a prominent vdbject of the present invention to provide 
15 respiratory health care syste and related ;riiethods which accommodate 
simultaneous gasi and liquid tra 
patient. 

It is a further object of the present invention to provide novel 
inspiratory systems liquid 
20 ihtroductioii ^keni Which is facile arid requires little training . 

It is another p to provide valve mechanisms which 

accommodate selective liquid introduction to of a 

v Aether flowcd^^ 
25 - introduction of liquid through a closed ventilating system into the respiratory 
system of a medical patient which has one or more of the following 
advantages: easily controlled, substantially retains the closed nature of the 
system, is essentially leak proof, does not clog, and accommodates a plurality 
of pressure discharges of liquid in rapid succession by a novel two-way flow 
3 0 technique. 
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It is a further object of major significance to provide for selective 
introduction of liquid into the respiratory tract of a medical patient in such 
a way as to reasonably protect the health care provider. 

These and other objects of the features of the present invention 
5 will be apparent from the detailed description taken with refe^ to the 
accompanying drawings. 
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Description of the Drawings 

Figure 1 is a perspective representation of a mechanism for 
introduction of liquid into the respiratory system of a medical patient, 
embodying principles of the present invention; 
5 lli^ of Figure 

$ 

■ Figure 3 is a longitudinal crossTsection of the various components 
of the mechanism of Figure 3 shown m 

F of the piston 

10 valve and valve seat in closed relationship with a container of liquid about to 

be iiis^rted into the valve s^t displace the piston valV(e; 

Figure i5 is a cihoss-$<iclfo repre to Figure 4 

showing the male end of the liquid container inserted into the valve seat 
causing the piston valve to be displaced into an open position, with the liquid 
15 c^ntiMner forcibly dispensing li^ 

a cr^ss-^ctibnai f eprweritatipn similiar to Figure 5 
showing the piston valve in its open relation, caused by the male discharge 
end of the liquid container with air flowing around the valve into the container 
to reinflate the container after liquid discharge; 
20 Figure 7 is a cross-section taken along lines 7-7 of Figure 3; 

Figure 8 is a cross-section of a second valve member embodying 
v principles^ 

Figure 9 is ah elevation, with a portion shown in section for 
clarity , of still another valve member integrally joined to a flat accordion-type 
'■}■ i- : ; ]; y^pimg;[' 

Figure 10 is an elevation, with a portion shown in section for 
clarity, of a further valve member integrally joined to a flat accordion-type 
spring; 

Figure 1 1 is an elevational view taken along lines 11-11 of Figure 

30 10; and 
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Figure 12 is a fragmentary elevation with a portion broken away 
for clarity of a modification of the valvihg member of Figures 10 and 11. 
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Modes for Carrying out the Invention 

Reference is now made to the drawings, wherein like numerals are 
Used like parts; The iUtxstratbd eitibbdiment is 

intended to be representative of inventive principles by which liquid may be 
5 selectively and appropriately introduced! into the respiratory system of a 

medical pati^ The 
purpose of the liquid is not limited to but miay include irrigation, flushing, and 
medications 1^ illustrated mechanism for selective 

introduction of liquid into the respiratory system of a medical patient is not 

10 restricted and includes displacement through tubes, catheters, various flow 
devices, and the like. In one desirable form, the present mechanism may be 
used at one access port while other therapeutic devices access are being used 
at other sites. It follows that the described embodiments are only illustrative 
Of representative of principles of the present inveMoii; 

15 Specifically, the Figures illustrate a closed system-preserving 

mechanism, generally designated 10, by which liquid may be selectively 
introduced through a respiratory treatment device , generally designated 12, 
into thfe respiratory system of a medicial patient. The liquid introduction 
mechanism or apparatus 10 comprises a valve seat housing, generally 

20 designated l^a^two^ way ■ piston valve iSiembcjr, generally designated 16* a 
hollow barrel, generally designated 18, in which the piston valve member 16 
selectively reciprocates and in which a coiled compression spring , generally 
designated 20, is disposed, a length of hollow tubing, generally designated 22, 
and a hollow elbow fitting, generally designated 24; While ^ liquid 

25 introducing mechanism 10 is illustrated as comprising a specific number of 

components ; it is to be appreciated that components can be combined and 
v: separated; as will be readily apparent to those with skill in the art. 

The valve seiat housing 14 is prefer^^ a suitable 

material such as a medical grade synthetic resinous material or an elastomer 

3 0 such as synthetic rubber. Valve seat housing 14 comprises an exterior 
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cylindrical wall 26, illustrated as having a uniform thickness and a uniform 
outside diameter, at surface 28, and inside diameter, at surface 30. The distal 
end of the wall 26 terminates in a transversely-directed blunt edge 32 defining 
a distal opening 34 (Figure 3), the diameter of which is equal to the diameter 
5 of surface 30, of which opening 34 forms a part. Opening 34 accommodates 

receipt of both the proximal end of barrel 18 and piston valve member 16, as 
described hereinafter in greater detail. 

The prbximal end merges through 90 6 with jui 

inwardly-directed trinsvierse or radial-directed flange 38, which comprises the 

10 blunt proximal end of the housing 14. Flange 38 is annular and comprises 
exterior surface 40 and interior surface 42. The annular flange 38 merges at 
corner 44 with a lorig^ 

When not displaced, interior wall 46 is generally concentrically 
disposed within wall 26 and comprises an exterior cylindrical surface 48. 

15 Wall 46 also comprises an interior cylindrical surface 50, defining a proximal 

access port 52 and extending from proximal corner 44 to corner 54 . Thus, 
the length of wall surface 50 is substantially shorter than the length of wall 

of wall surface 28. 

20 Cylindrical interior wall surface 50 merges with a forwardly 

divergent diagbhal wall s^ 56 , wliich is illiistrated as being that of a 
truncated cone, extending between corner 54 and corner 58, In effect, 
diagonal surface 56 comprises a stiep or reduction in the thickness of wall 46 
to a thinner although tapereid distal lip 60. Lip 60 is relatively thin being 

25 tapered distally to a di^ 62. 

While all parts of wall 46 are formed as one-piece, as is all of 
housing 14, the lip 60 is yieldable or pliant and conforming and defines at its 
tiered- interior sui^^ Si ia ; yalyb i s<eat^ for a purpose hereinafter explained 
in greater detail. As can be seen from observation of Figure 3, wall 46 has 

3 0 a longitudinal or axially dimension substantially less than the longitudinal or 
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axial dimension of annular wall 26 to accommodate placement and seating of 
the piston valve member 16 during use. 

Formed as one piece with wall 26 is an integral tether 70: Tether 
JO is illustrated as being rectangular and solid in cross-section, although other 
5 configurations could be used. Tether 70 merges in one piece relationship with 

both wall 26 and a cap, generally designated 72. Cap 72 comprises a 
cylindrical wall 74 of uniform thickness comprised of uniform inside and 
outside diameters. The inside diameter is slightly less than the outside 
diameter of housing 14, at surface 28. The axially dimension of wall 74 is 

10 OT^staiiti of wall 26. 

The cylindrical wall 74 merges with a radially-directed planar end 
wall 76, which may be of uniform thickness. Wall 76 is formed as one piece 
with wall 74 to collectively define a cup-shaped hollow interior. Wall 76 at 
its interior surface is interrupted by a cylindrical stud 78 which comprises a 

±5 blunt end wall 81 is well as a cylindrical wall surface 87. The diameter of 
wall 87 is preferably selected so as to be slightly less than the diameter of 
ppfe fit 
between the knob 78 at surface 82 and housing 14 so that when cap 76 is 
placed oyer the; pi^ fits loosely within 

20 opening 52 and spaced from surface 50. 

To remove cap 72 from its press-fit relationship over the proximal 
end of the valve seat housing If, a tab 89 is provided • Tab 89 is illustrated 
as being formed as one piece with wall 74, as having a cross-section 
substantially the same as the crossrsection of tether; 70 (although other 

25 configurations could be used), and extending a distance sufficiently away from 

placement over the 14. 

The piston valve member 16 is preferably formed as one piece 
from suitable synthetic resinous material, such as nylon or celcon, which is 
3 0 shape-retaining and rigid in its configuration. Piston valve member 16 
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acconimbdates twc^-way fluid flow, as explained hereinafter in greater detail, 
and comprises a bullet-shaped configuration With a hollow interior. More 
specifically, piston valve member 16 comprises a wall 80, which comprises 
an outside surface 82 and a cylindrical iris^ surface 84. 
5 As can be best seen from reference to Figure 7, outside surface 82 

comprises in series four flat top, bottom, and side surfaces 83. The inside 
sij^^ interior which comprises. an 

opening 86. Wall 80 comprises a blunt, transversely or radially-directed distal 
edge 88 and merges at a diagonal corner 90 with a truncated cone-shaped wall 
id 92. Coite^^ exterior 

siu^ 96 are interrupted 

by ^ sliotilcler or ledge 98 against which the 

proximat e^ in the assembled position. 

'• See Figures 4-6. 

is with a proximal closure wall 102. 

Wall 102 co^ surface 104 and an 

6?deribreb 

surface 106 & ^ 108, 
• wiuc^^^ could 
20 . be used. 

The contoured surface 106 at ihe proximal end or tip of the piston 
valve member 16 accommodates contiguous engagement by a male discharge 
■:}: '■- end 1 10 of a liquid storage container, generally designated 1 12 (Figures 4-6), 
displacement of liquid under pressure froni container; 1 1 2 thro 

5 of male projection 110, along grooves 108, the exterior conical surface 96, 

and thence primarily across flats 83 to the hollow interior of the barrel 18. 
Similarly , opposite flow of ventilating gas present in the hollow of barrel 18 
is ^ along the flits 83 

of piston valve member 16, across cylindrical surface 96, along grooves 108 

0 into the hollow of the male projection 110 and thence into the hollow of the 
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container 1 12 to reinflate or recharge the container thereby accommodating a 
s&6nd ^^Ifld^e^df li^id ffie Manual 
projection 110, at ^ snugly engages and seals at surface 50 to 

prevent fluid leakage and tb protect the health care provider. It is to be 
ajp^ of any device 

from which is manually pressurized and from which liquid is selectively 
-:di|e^^ 

^ so 
contiguously engages shelf, ledge, or shoulder 98, in the assembled condition. 



so 

imposed by the male projection 1 10 . The distal end 114 of the coiled spring 
20 forcibly rests upon internal surface 116 of barrel 18, in the assembled 
condition. See Figure 3. 

IS The piston valve member 16 is supported in cantilevered relation 

upon the proximal portion of th^ to the 

assembly 10. Thus , piston Valve member 16 is reciprocable to and fro within 
the hollow interior pf the barrel 18, in response to the balance of forces being 
exerted by compressed spring 20 on one end , and the male end 110 of the 
: \ 20 liquid container 1 12; 'U^anyr^on^fhc:-;o&iRT end. It is, therefore, to be 

appreciated that spring 20 has an unstressed length, as illustrated in Figure 3 , 
greater than the distance between shelf or shoulder 98 and surface 116, when 
apparatus 10 is fully assembled. Therefore, in the assembled condition, 
. : i spnini^/ ' -^0 : is 7 piatiittj^ly * ^ond^irc^'se^ai an£l !^kei^f^«t> • : uS^es; : tiio] * V Valves . ; 

25 niember 16 into sealed relation at conical surface 96 with deflectable lip/valve 
seat 60, as illustrated in Figure 4. 

• Baitie of a 

cylindrical interior surface 120 of uniform diameter throughout thereby 
creating a proximal opening 122 adjacent blunt transverse end 124 comprising 

30 part of a hollow interior. 
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Wall 118 comprises first and second cylindrical exterior surfaces 
126 and 128. The length of surface 126 is illustrated as being slightly less 
th^ 128 are ktetrixpted or 

s^^ated by aii a^ or shelf 130, which extends 

5 aimularly and comprises a^^ ra^^ surface 132 juxtaposed surface 

126; arid a diagonal surface 134f juxtaposed surface 128. The diameter of 
surface 126 is illustiited asi being siibstaii^ sahie as the; diameter of 
surface 1 28 . During Sssembiy , b^rel i 8 is iiiserted through opening 34 into 
the hollo w interior of the valve seat housing 14 , between walls 26 and 46, but 
10 contiguous with surface 30 J ; fiy plication of kdhesiye, bonding agent, or 

through plastic welding, surfaces 126 and 132 are respectively bonded to 
^rfabe board 33^ to create a peniiMeht assembly of the two components, as 
• illustrated; in iFigw^ 4-6 ^ /. 

As can be seen from inspection of Figures 4-6 , = the diameter of 
15 interior cylindrical surface 120 is less than the nmximum transverse dimension 

of wall 80 k e^eribr 

reciprocation of piston valve member 16 within the hollow interior of the 
barrel 18 is d^cotii^^ 

The distal end of the barrel 18 is conyergingly tapered in a distal 
20 direction at hdn4iriear sutface 140; which is aiihuiarly contave in its 

corifi^ra^ 

144 . Concave surface 140 comprises part of wall 146. Wall 146 is formed 
as one piece with the rest of barrel 18 including a plurality of radially-directed 
internal spring-locating ribs 148 . disposed within the hollow interior of wall 

2 5 118 . Ribs 148 merged with an inwardly directed radially disposed annular 

apertiired wall 150. While six ribs 148 are illustrated, any appropriate 
number may be used. The aperture 152 disposed in wall 150 is concentrically 
located and has a diameter substantially equal to the inside diameter of tube 
22. Wall 150 also comprises previously mentioned proximal wall surface 116 

3 0 upon which end 114 of spring 20 forcibly abuts in the assembled condition 
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Radially disposed wall 150 merges as one piece with wall 146, the interior 
surface 154 of whicii is cylindrical and comprises a diaine 
same as the outside diameter of tube 22. 

The proximal end 156 of tube 22 is fully inserted into the recess 
•5 defined by surface 154 and wall 150 until the proximal edge 158 of the tube 
22 is contiguous or nearly so with the distal surface of wall 120. With a 
suitable bonding agent or adhesive or using plastic welding techniques, the 
proximal -^^156! ; .of--t& tube 22 is pennaneiidy adhered into the described 
assembled position against inadvertent removal. Tube 22 also comprises a 
10 distal end 1 62 termination in a bliint tramversely-directed edge 1 64 of annular 

configuration. 

The barrel 18 is formed : of a sh^pe-retaining synthetic resinous 
material or elastomer which is compatible with material from which valve seat 
housing 14 is formed, each being of medical grade. 

15 Similarly, tube 22 is formed of a suitable medical grade synthetic 

resinous material which is deflectable but tends to retain its shape so that the 
hollow i^ is not; inad Thus, when flow 

of liquid or gas is accommodated by displacement of piston valve member 16 
from valve seat lip 60, as described above, tube 22 accommodates and does 

2 b ^ 

Blbow fitting 24 is fotiried of shape-retaining medical grade 
synthetic resinous 6r elastbmeric ipatenal and comprises an integrial body 
: defined by a hollow proximal leg 166 jand a hollo w ^iisfel leg 168, the legs 
being illustrated as being disposed at 90° one in respect to the other. Other 
25 fitting configurations could be used ^ ability of those 

having ordinary skill. Proximal leg 166 comprises a blunt end 170 and a 
tapered exterior surf ace 1 72 . Proximal leg 1 66 comprises a hollow cylindrical 

diameter throughout. Passageway 1 74 terminates at distal edge 178 . Distal 

30 ; itid ^ 
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the passageway 174. Typically, edge 164 is caused to engage shoulder 177 
during insertion. Using plastic welding, a bonding agent or adhesive, the 
distal end 162 is permanently retained in the inserted position against 
inadvertent removal. 

5 Proximal leg 166 merges at corner 180 with distal leg 168. Distal 

leig: 1^ illustrated as further 

comprising ain exterior cylindrical surface 184. Leg 168 is essentially an 
annular will defining a cylindrical distal passageway 1 86 defined by interior 
(cylindrical edge 178 so that 

lb gaseous flow from Citable respiratoiy treatoent device 12 to expand and 
reeliarge container 112 is accommodated, when valve rnember 16 is displaced 
from valve seat 64, as is manually pressurized liquid flow from the container 
112 also when the piston valve member 16 is in its open condition. Gpntrast 
Figures 6 and 5, respectively. 

15 Distal end 162 is sized so as to contiguously be inserted into the 

pass^way 174 until edge 1 Using plastic welding, 

bonding material or adhesive, the distal end 162 is retained in the inserted 



One advantage of the present invention is the capability 

2 0 sii^ifone tract of 

a medical patient, consistent with the contents of co-pending U.S. Patent 

Applicati^ 

herein by reference. 

Reference is now imde to Fij^ which illustrates a further 
25 valve member embodiment implementing {principles of the present invention. 

The valve member of Figure 8 is generally designated 200 and is intended to 
feezed described 
spring 20 and previously described valve seat lip 60, in the manner heretofore 
desbri^ 

3 0 a spherical wall 202, which is interrupted by a distally-directed stepped blind 
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bore 204, Wall 202 comprises a spherical exterior surface 206 and a spherical 
interior surface 208. 

Outside surface 206 comprises at least one and preferably more 
than one fluid flowr accommodating groove 210, which serves the same 
5 . purpose as that heretofore described in respect to g 

exterior proximal apex of surface 206 comprises at least two intersecting 
grooves 210. Spherical wall 202 is preferably formed of a synthetic resinous 
material which is shape-retaining and rigid; such as nylon or celcon. Wall 
208 defines and forms a concave spherical blind bore 212. Wall 208 is 

10 stejpped at shoulder 214 into diametrally enlarged cylindrical wall segment 
216. The diametral size of spring end 100 is such that it is compression-fit 
against blind bore wall segment 216 so that the valve member 200 and the 
spring 20 are releasibly secured together against inadvertent separation. So 
positioned; end 100 rests in lbad^ relationship against shoulder 2 14 

15 whereby valve element 200 is urged at all times toward a closed position in 
respect to the associated va^ 

In the illustrated embodiment of Figure 8, the blind bore 204 is 
further enlarged or stepped at shoulder 218; Shoulder 218 merges with 
cylindrical wall segment 220 of the blind bore 204. The diameter of 

; 20 cylindrical wall segment 220 is larger than the maximum transverse dimension 
of spring 20 for ease of insertion of the spring 20. 

ir : Reference is now nra^ 
jwi^^ or self- 

biasing spring member, generally designated 230. The biasing portion, 

25 generally designated 232, is comprised of a one-piece length of zig-zag 
synthetic ire^in^ 

intenbqiinrc^ accordion-type 
spring 236 is disposed essentially in a plane and is ^ therefore, not coiled. Th& 
illustrated plastic spring 232 comprises an appropriately sized base 238 for 
30 engagement with surface 116 of barrel 18 in the assembled condition, to 
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compress, as explained above, the spring 232 and to thereby urge the 
associated v^lving elentent^ seat lip 

60. ;. 

The proximal end 242 of the spring 232 is embedded within the 
5 distal region of the valving element 240, when the valving element 240 is 

initially ^ 232 are essentiiily 

^rtmhettl^ is 
seif-biasiiigi Proximal end 242 connects to the remainder of the spring by 
short leg 239 and comprises an integral transversely-disposed washer 244, 

id farmed :as one piece with ^ring 232 . Washer 244 pre veiits fore and aft 
displacement or 242 ^ the valving element 240. 

Valving element 240, ats illustrated^ c suitable 
synthetic itsihous material which is shape-retaining and generally rigid. 
Nylbri and celcori are suitable. Valviiig element 240 coriiprises a solid base 

15 246, which comprises a cylindrical side surface 248 and a transversely- 
dkected distal face 250 Which is flat . Baise 246 merges at corner 252 with a 
solid friistq compaiy-s^^ prbxim 254 
comprises a truncated conically-shaped exterior surface 256, which, when the 
valve m^ 

2 o valve seat lip 60 in seated relation; as explained above. Fnisto-coriicaliy- 

shaped segment 254 merges at corner 258 with proximal tip 260, which ist 
solid. Tip 260 comprises a side surface 262 which is generally cylindrical. 
Proximal tip 260 also comprises a contoured front surface 264 in which at 
least one and preferably two or more angularly disposed grooves 266 kre 

25 disposed. The groove or grooves 266 function in the manner heretofore 
described in respect to grooves 108. 

Reference is now made to Figures 10 arid 11 , : which illustrate a 
further integrated composite self-biasing valving m^^ generally designated 
; ; 2^ planar 

30 : sprmg 232 and a valving portion, generally designated 272. The 
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proximal end 242 , with integral washer 244 , is embedded in the valve member 
272 at the distal end thereof in a manner substantially the same as described 
above ^ the union occurring at the 

time valving element 272 is molded. Valving element 272 comprises a 
5 proximal solid piece of synthetic resinous material which is shape-retaining 
and rigid, such as nylon or celcon. Valving element 272 comprises a 
proximal hemisphere 274 which comprises an external spherical surface 276. 
Surface 276 is interrupted by at least one and preferably more than one groove 
278 disposed at the proximal apex of the hemisphere 274. Where more than 
10 one groove 278 is used, it is preferred that the grooves be angularly 
intersecting. The one or more grooves 278 f^ and in 

the same manner &s hier-etofore described in c^ with grooves 108 . 

Hemisphere 274 comprises two spaced transversely-directed flat surfaces 280 
■ / ' ;/^and'i^ 

15 Surfaces 280 and 282 are interrupted by a distally-directed flange 

284 which extends, as illustrated , in a vertical plane. Flange 280 is formed 
a£ ot Flange 284 

comprises a distal edge 280; Flatige 
284 is centrally enlarged at boss 288, with spring end 242 extending into and 
| \ 20 being anchored within boss 288. 

Self-biasing valving member 270 is placed within a valve the type 
\/-'^Kt^f6^4^nf^ so that; s valyihg element 

272 in^ is 
exerted on valving element 272. Yet spring 232 accommodates displacement 
25 of valving member 272 by the male discharge portion 1 12 of liquid container 

110 in the manner and for purposes heretofore described. 
Fi^ 

generally designated 270' . Valvihg/self-biasing member 270' is in all 
respects the same as member 270, except as explained below. Valving/self- 
30 biasing member "'270' "' :: comprises: a valving element 272' , which is 
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substantially identical in structure and function to valvirig element 272, and 
biasing e^^ substantially function 

to biasing element 232. 

Val y ing/self-biasih^ member 270/ differs from member 270 in 
5 that elements 272 ' and 232 ' are formed as one piece rather than separately 
from a suitable synthetic resinous material, through well known injection 
molding techniques. 

The invention may be embodied in other specific forms without 
departing from -the spirit of essential characteristics thereof . The present 
10 embodiments therefore are to be considered in all respects as illustrative and 
are hot restrictive; ^ indicated by the appended 

claims rather than by the foregoing description, and all changes which come 
within the meaning and range of equivalency of the claims are therefore 
intended to be embraced therein; 



WO 95/31240 ' • " • PCT/US95/02570 



-20- 

Claims: 

1. A control mechanism for accommodating selective liquid 
access from an external source to a re^iratory tract of an inmbated medical 
patient comprising: 

5 a hollow flow path-defining housing comprising a proximal end 

accommodating selective introduction of liquid into the mechanism and a distal 
end accommodating : s^lfecSVe bfnxieht lii^id flow from and influent gas flow 
into the mechanism; 

a valve mechanism comprising a valve seat carried by the housing, 
10 an impervious valve member carried within but reciprocable in respect to the 
housing and a biasing element associated with and urging the valve member 
into a normally closed; seated relation with the valve seat; 

the housing comprising a proximal opening through which the 
valve member is displaced counter to^^ ft^ 
15 external sbiiire ^ flow from the object between 

the seat and the valve member and between the valve member and the housing 
• • in; the;resj^iratory tract: 

2. A c^ Claim 1 wherein the valve 
seat comprising an annular yieldable lip, which is distorted and diametrally 

20 enlarged; when ; ; en^ 



3; . A control mechanism according to Claim 1 wherein the valve 
seat is suspended from and c disposed; -witto the^^ 1^ 

spaced relation thereto. 
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4; A control mechanism ac^rding to Claim 1 wterem^ Valve 
member is buliet^shap^ 

engages the valve seat when the valve mechanism is in its normally closed 
position and around which fluid flows when open. 

5 5 . A control mechanism according to Glaim l wherein the valve 

seat comprises an annular yieldable lip and the valve member comprises a 
bullet-shaped configuration includihg a conical surface which contiguously 
engages, distorts, and diametrally enlarges the valve seat when the valve 
mechanism fern which fluid flows 

10 when open. 

6. A control mechanism according to Claim 1 further 
comprising a removable proximal cap selectively usable to close the proximal 
opening during times of non-use. 

7. A control mechanism according to Glaim 6 wherein the cap 
15 is tethered to the housing. 

8. A control mechanism according to Claim 7 further 
comprising a cantilevered tab connected to the cap for manually removing the 
cap fro^ housing; 

9. A cdhtfol m^ Claim 6 wherein the cap 

30 cpmp 



10: ; A control mechanism according to Claim 1 wherein the valve 
member is distally i hollow and is cantileveredly supported by the biasing 
element. 
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11. A control mechanism according to Claim 10 wherein the 
biasing element comprises a coiled spring one end of which is located within 
the distal hollow of the valve member. 

12. A control mechanism according to Claim 1 wherein the 
5 biasing element comprises a coiled spring. 

13 . A control mechanism according to Claim 1 wherein the valve 
member comprises a contoured fluid flow-accommodating proximal tip 
engaged by the liquid-containing object to open the valve mechanism. 

14. A control mechanism according to Claim 13 wherein the 
10 contoured pimii^ comprises at least one grddve by which a discharge 

opening in the object is m 

valve member when the valve is open so that liquid discharged from the object 
flows along the groove and across the external surface of the valve member 
between the valve member and the object, the valve seat and the housing, 

15 ••'^/when'.^ 

15. A control mechanism according to Claim 1 wherein the 
housing comprises 

an assembly of hollow components ; the components comprising seriatim a 
proximal valve seat housing; a barrel , a tube , and a distal fitting. 

20 16. A control mechanism according to Claim 1 wherein the 

..; exterior of the val w memt^ msiire the 

existence of at least one fluid path between the valve member and the adjacent 
housing. 
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; to Claim 1 wherein the 

proximal opening in the housing is sized and shaped to silugly engage a 
discharge portion of the object to prevent flow of liquid discharged froni 
object through the proximal opening. 

5 18. A control mechanism according to Claim 1 wherein the valve 

member is ; dpme-shapied^ a which contiguously engages 

the valve seat when the valve mechanism is in its normally closed position and 
around which fluid flows when open. 

19; A control mechanism according to Claim 1 wherein, the 
10 biasing element comprises a one-piece element of synthetic resinous material 

disposed in a plane and comprising zig-zag legs interconnected by living 
' hinges. -V. • \ •' ' '.' 

20. A control mech^ valve 
member and the proximal end of the biasing element are permanently joined . : 
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21; ; ^ respiratory tract of 

• : : a ^i^nt cori^nsin£;^ = : • :: ; 

engaging a normally closed impervious valve member wifo 
discharge portion of a device comprising a reservoir of liquid and forcibly 
5 displacing the valve member away from a valve seat counter to a bias force 
into an open position; 

discharging liquid from the device through the male discharge 
portion and thence along a proximal tip and aiding the extendi: of the valve 
member between the valve member, on the one hand, and the valve seat and 

10 

tract; 

withdrawing the device so thirt portion ho 

longer Engages the valve ihembfer where^ bias force causes the valve 

member to resume its normally closed position. 

15 22. A method according to Claim 21 wherein the discharging 

: stepx device arid to 

discharge liquid therefromv 

23. A method according to Claim 21 wherein the discharging 
step comprises manually squeezing the device to pressurize the device and to 

20 discharge ^ removing the 

squeezing force allowing the device to be recharged with : gas from the 
housing, the g^ flowing between the hou^ the valve seat on the one 

haiid arid the exterior of the valve member on the other hand and hence along 
the ^ following 

25 which the discharging arid removing steps are repeated until ample liquid has 
reached the re^uatbry tract. 
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ty. X selective introduction 

of liquid in^ in one direction and 

recharging a liquid dispelling contains 
cdmprising: 
5 a hollow member; 

a valve seat earned within the hollow member, the valve seat 
comprising an annular yieldable lip; 

a valve member reciprocably disposed within and spaced from the 
hoilow m^ closed against the lip, 

10 the valye member coirip impervious body 

acconimOditirig selective exterior thereof, the 

exterior coihprising a ^p^ sealing surface and a 

proximal end disposed Avi^^ housing and accessible from outside the 
housing; :"■ 

15 a biasing element engaging and urging the valve member into 

closed, seated, and sealed relation with the lip; 

whereby manually caused displacement of the valve member away 
from the lip into an open position sequentially accommodates said oppositely 
directed fluid ftqw. 
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25. A method of selectively introducing liquid into the 
respiratory tract of a medical patient in one direction and recharging a liquid 
dispensing container with gas in the other direction, comprising the steps of: 

(a) biasing an impervious reciprocable valve member of a 
5 valve i& a hollow flow- 
accommodating member to close the valve against flow in either 
direction; 

(b) en^ proximal site of the valve member with the 
container and displacing the valve member by for^ applied through 

10 the container distally to open the valve by separating the valve 

member from the valve seat; 

(c) manually discharging liquid uhder ni^allyHdOTved 
pressure from the container against the proximal site and thence 
along the exterior of the valve member to a location within the 

15 hollow iri^^ the valve is 

retained in its open condition; 

^ ^ holding 

the valve from the 

hollow member in a distd-tOTproxijnal direction along the exterior 
20 of the valve member, across the proximal site, and into the 

container to recharge the container with gas capable of thereafter 
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26 A method of delivering an ample quantity of therapeutic 
liquid sequentially to the respiratory tract of a patient comprising the steps of : 

> ; (^^ 
membjer from 

5 (b) delivering a quantity of liquid under manually created 

a container; an^d the valve member into the 
1^ the valve member in said open 

position; 

(c) retaining the valve member in the open position, 
10 removing the n^aimally created pressure, and recharging the 

container with gas flowing in a distal-to-proximal direction around 
the valve member and into the container; 

(d) repeating step (b). 

27. A method of subjecting a respiratory tract of an intubated 
15 medical patient to several simultaneously administered therapies comprising 

contemporaneously performing steps of: ; 
ventilating the respiratbry tract; 

iritric^ucini li^id into the a normally 

closed access valve by physically displacing a valve member from a seated to 
20 ah unseated position counter to a bias and displacing liquid under pressure 

across the exterior of the unseated valve member. 
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28. A method of directing liquid from a dispenser into the 
respiratory tract of an intubated medical patient comprising the steps of: 

removably connecting the dispenser at a discharge end thereof to ah 
exposed proximal end of a hollow member; 
5 displacing a valve member located in the hollow member from a 

closed to an open position counter to a bias to 
on the valve member by the liquid dispenser; 

dispensing liquid from the dispenser against a proximal tip of the 
valve member, which alters the flow path of the liquid, thence around the 
10 valve member wMch fuilhef alters the flow path of the liquid and thence along 

the hollow member beyond the 
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29v A contra liquid 
access from an external source to a respiratory tract of an intubated medical 
patient comprising: 

a hollow flow path-defining housing comprising a proximal end 
5 accommodating selective introduction of liquid into the mechanism and a distal 

end accommodating selective effluent liquid flow from and influent gas flow 
into the mechanism; 

a valve mechanism comprising a valve seat carried by the housing, 
and an impervious self-biasing valving member carried within but reciprocable 
10 in respect to the housing comprising a proximal valving head and an integral 

distal biasing element urging the yalvihg head into a normally closed, seated 
relation witli the Valve seat; 

the housing comprising a praiciin^l opening through which the 
valving head is displaced counter to the s(df bias 6f the biasing element by an 
1 5 object comprising the external! source of liquid accommodating liquid flow 

from the object between the seat and the valve member and between the valve 
member and the housing in the respiratory tract. 

30. A control mechanism according to claim 29 wherein the 
valving head is comprised of synthetic resinous material and a proximal end 
20 of the biasing element is embedded in the material comprising the valving 

head at a distal portion thereof . 

^ 1 ; ^ to claim 29 wherein the 

biasing (demerit domprisdis synthet i c res inous materia 1 . : 



25 



32; ffa^ 
biasing element comprises a zig-zag configuration; 



-30- 

33 , A control mechaiusin according to claim 32 wherein the zig- 
zag biasing element is substaritially dispoised in i cdmmori plane with a living 
hinge located between successive zig-zag legs. 

34v A ^ wherein the 

valving element and the biasing element are of one-piece construction. 



} 
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